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Introduction
With increased patient’s willingness for saving natural 
tooth in recent years, the standards of dental treatments 
have constantly been raised by utilizing new technologies. 
While conventional methods of endodontic therapy 
endeavor to eliminate bacteria within the root canal 
system by combining mechanical instrumentation and 
chemical irrigation protocols, still a large number of 
pathologies will occur due to our inability at eradicating 
bacteria from the canals of infected teeth. Even teeth may 
require retreatment and/or periradicular surgery in order 
to successfully treat persistent infections. Therefore, new 
technologies have been developed as adjuncts to standard 
endodontic antimicrobial procedures in order to increase 
the success rate of endodontic therapy while complying 
with the desire of saving a natural tooth.1,2
Abscesses, granulomas, or apical cysts are pathologies 
which occur due to microbial colonization of the root 
canal system. Formation of a sinus tract or drainage duct, 
called fistula is a consequence of the suppurative process 
of a periapical abscess. Fistula is an aberrant pathological 
lane between two anatomical spaces or a pathway that 
connects an internal cavity or organ to the surface of 
the body. A sinus tract is an abnormal channel that 
originates or ends in one opening. In the literature, the 
terms fistulas and sinuses are often interchangeably used. 
An odontogenic cutaneous fistula which is frequently 
misdiagnosed and incorrectly treated is a pathologic 
communication between the cutaneous surface of the face 
and the oral cavity. A cutaneous fistula with origin from 
dental pathology is a rare entity. In many cases patients 
seek treatment from a dermatologist, a family physician 
or a general surgeon. Since the cutaneous lesions do not 
always reveal the origin of the infection and only in few 
patients there would be a complaint of dental pain or 
other symptoms which complicate definitive diagnosis 
and often leads to misdiagnosis. Due to the misdiagnosis, 
they usually undergo multiple antibiotic regimens, 
surgical excisions and biopsies. A thorough history 
taking and intraoral examination are critical for early 
and appropriate diagnosis and could extricate the patient 
from unnecessary treatment. Endodontic treatment, 
endodontic surgery or dental extraction may eliminate 
the infection and lead to resolution of the lesion.3-5 
Conventional techniques do not always suffice to 
predictably render root canals free of bacteria. Developing 
noninvasive procedures to overcome the failures of 
endodontic treatment would be a challenging issue for 
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Abstract
Introduction: Sinus tract (or fistula) is a common manifestation of pulpal necrosis with periapical 
pathosis that requires conventional or rarely surgical- endodontic treatment in order to heal. It is 
mainly identified intraorally and in rare cases manifestation is extra orally, which may frequently 
be misdiagnosed with cutaneous lesion and incorrectly treated. New technologies such as lasers 
have been developed as adjuncts to standard endodontic antimicrobial procedures in order to 
increase the success rate of endodontic therapy while complying with the desire of saving a 
natural tooth.
Case Presentation: Herein, we present a clinical case of extra oral sinus tract with periodic pus 
drainage that was successfully treated by combining conventional endodontic therapy, intra 
canal photodynamic therapy (PDT), extra oral low level laser therapy (LLLT) and laser treatment 
for extra oral fistula.
Conclusion: Treatment of the odontogenic lesion among with the extra oral lesion was an 
ingenious and successful technique which was achieved via laser technology and winded up to 
patient’s consent and satisfactory results.
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investigators in the field. Various adjuvant techniques 
have been proposed to overcome the problem and 
improve the prognosis of endodontic treatments.6
Light has been used in medicine and dentistry to improve 
treatment outcomes and patient’s satisfactions. In 
endodontics lasers, have been utilized as adjuncts to raise 
the success of endodontic treatment and retreatments. It 
has been postulated in several studies that oral bacteria are 
sensitive to photodynamic therapy (PDT). Antimicrobial 
photodynamic therapy (aPDT) involves the combination 
of a nontoxic dye and low-intensity visible light, which 
produces cytotoxic reactive oxygen species in the 
presence of oxygen. Many biofilms are susceptible to 
aPDT, particularly in dental diseases.2,6
Today, low level lasers (therapeutic) are being used as 
treatment adjunctive devices in medicine and dentistry. 
They have proven to be an effective modality to expedite 
wound healing by means of increasing fibroblast 
proliferation after irradiation.7,8
Combining novel therapeutic techniques of medicine 
and dentistry have improved patient’s satisfaction. Herein 
we present a case of extra oral cutaneous sinus tract of 
endodontic origin that was successfully treated with the 
combination of endodontic therapy using light for PDT 
and also extra orally for wound healing.
Case Presentation
A 38-year-old female with chief complaint of periodic 
pus drainage from a skin lesion on the face was referred 
to the endodontic department of Shahid Beheshti 
University of Medical Sciences (Figure 1). She reported 
history of systemic antibiotic therapy by dermatologists 
for treatment of the skin lesion but no sign of healing 
was seen in this duration. The fistula was present from 8 
months ago, a few months after composite filling of tooth 
#5.
Subjective finding included no pain from heat, cold and 
chewing and pus drainage from the fistula. Extra oral 
examination revealed a fibrous nodule with indurated 
consistency on palpation and purulent discharge 
from it in the zygomatic region. Findings of intra oral 
examination were as followed: Class V composite filling 
tooth #5, no swelling and no mobility, normal periodontal 
pocket depth. Radiographic tracing with a gutta-percha 
cone revealed that the sinus tract led to the radiolucent 
area (Figure 2).
A diagnosis of necrotic pulp with chronic apical abscess 
of endodontic origin was established. The radiograph 
showed internal resorption and a large radiolucent area in 
the apical third of the root (Figure 3).
Treatment plan included (1)root canal therapy with 
Ca (OH)2 & photodynamic therapy, (2) low level laser 
therapy (LLLT) (diode laser) to improve healing of extra 
oral fistula, (3) composite filling, and (4) follow-up. 
Also alternative treatment included extraction of first 
premolar and placement of implant, but the patient 
asked her natural tooth to be saved. After obtaining 
the informed consent, infiltration of local anesthesia 
Figure 1. An Extra Oral Cutaneous Sinus Tract in the Zygomatic 
Region.
Figure 2. Radiographic Tracing With a Gutta-Percha Cone. 
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Figure 3. Internal Root Resorption and Periapical Lesion.
(lidocaine 2% with epinephrine1/80 000) was done and 
rubber dam was placed for isolation. Then access cavity 
was prepared and working length was determined. The 
root canal was cleaned and shaped using conventional 
methods. The canal was irrigated by normal saline and 
NaOCl 2.5% using ultrasonic devices. To improve the 
treatment outcomes, PDT for canal disinfection using 
methylene blue (0.01%) for 5 minutes in dried canals 
and exposure to the appropriate wavelength of light 
which was light emitting diode (LED 630 nm, FotoSan, 
Denmark) was performed. Then Ca (OH)2 was placed 
for 2 weeks and the tooth was temporary restored. In 2 
weeks the temporary restoration was removed, Ca (OH)2 
dressing was irrigated and obturation with warm vertical 
condensation technique (Gutta percha & AH26) was done 
and the patient was referred to restorative department for 
composite filling (Figure 4). There was a sign of healing of 
the extra oral fistula in 2 weeks (Figure 5).
Since the patient was concerned and complained about 
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the extra oral lesion a LLLT (diode laser, Ga-AL-As, Dr. 
Smile, Italy) program was planned to improve the healing 
of the extra oral lesion. Laser settings for low level laser 
program were as followed: Power: 0.3-0.4 W diode laser, 
Exposure duration: 30 seconds, Spectrum: Infrared (808 
nm) and the total sessions of LLLT: 15 sessions (2 sessions 
per week). Also the freckle inferior to the right nasal alar 
was also removed by diode laser (Ga-Al-As, 808 nm, Dr. 
Smile, Italy) according to patient request (Figure 6). The 
patient was followed in 2 months and the treatment result 
was satisfactory. Six months and 12 months follow-ups 
also showed prosperity.
Discussion
Nowadays, innovative therapeutic techniques of medicine 
and dentistry have been combined to improve patient 
satisfaction. Hereby we presented a case of extra oral 
cutaneous sinus tract of endodontic origin which was 
successfully treated with the combination of endodontic 
therapy and also using light intraorally for PDT and 
extraorally for wound healing.
Sinus tracts developing periapically from chronic low 
grade inflammations are considered a common clinical 
observation. However, atypical localization of any 
sinus tract’s fistula extra orally can present a diagnostic 
challenge to the clinician. Extra oral sinus tracts of 
dental origin may be frequently misdiagnosed with 
dermatological lesions leading to incorrect treatment. 
Few cases of extra oral sinus tracts have been described 
in the literature and none of them have been treated 
with this innovative technique.3-5 Moreira et al reported 
2 clinical cases of post-treatment apical periodontitis in 
which endodontic retreatment were unsuccessful despite 
the standard quality of the endodontic retreatment and 
there was persistent swelling with an intra-oral sinus 
tract. In these cases aPDT via sinus tract was performed 
and it was concluded that the protocol of aPDT associated 
with LPT applied via sinus tract was safe and conservative 
and also efficient for control of the local infection.9
Laser application in endodontics was first introduced by 
Weichman in 1971 and since then a variety of research on 
potential applications for lasers in endodontics have been 
done and much interest is developing in this promising 
field.10 Elimination of root canal bacteria is not always 
achievable by conventional techniques. PDT using TB and 
a LED lamp has the potential to be used as an adjunctive 
antimicrobial procedure in conventional endodontic 
therapy.6 In addition to 0.01% methylene blue, 630 nm 
laser wavelength was applied in the present case report, 
since it has been suggested that the most effective range 
of methylene blue solution concentration for generating 
singlet oxygen during the application of antimicrobial 
aPDT is between 0.001% and 0.01%. Methylene blue 
is a phenothiazine dye that has maximum wavelength 
absorption of 656 nm.11,12
In dermatology, LLLT has been described to have 
beneficial effects on healing of burns, wrinkles, acne scars 
and hypertrophic scars. Being non-invasive and almost 
free of side-effects encourages further testing of LLLT in 
dermatology. Results of several researches have shown 
that LLLT could be effective in modulating both local and 
systemic response to improve wound healing. Obvious 
promotion of wound healing process using LLLT has 
been described by Hussein et al.8 An increase in fibroblast 
proliferation after the irradiation of LLLT has been shown 
in in-vitro studies, which suggests the facilitating power 
of LLLT therapy in fibroplasia during the repair phase of 
tissue healing. LLLT induces faster epithelialization that 
concludes to better formation of the epidermis. Formation 
of normal epidermis and disappearance of the scar have 
also been postulated as consequences of using LLLT.7,8,13
In accordance with the present case Asnaashari and 
Asnaashari also used laser technology for treatment of an 
extra oral fistula on the chin of a 22-year-old patient. For 
canal sterilization laser settings were 1 W, 2 mm laser per 
Figure 4. After Endodontic Treatment.
Figure 5. Healing in 2 Weeks After Endodontic Treatment. Left 
picture shows the extra oral fistula in the First visit and the right 
picture is 2 weeks after endodontic treatment.
Figure 6. After Completing the Low Level Laser Therapy Procedure.
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second in 4 times. The settings for LLLT were 4 J/cm2, 30 
mW, red spectrum (685nm) for the fistula and 4 J/cm2, 
200 mW, infrared spectrum (810nm). The total sessions 
of LLLT were 15 sessions (2 sessions per week).14
Conclusion
Dental clinicians are in an advantageous position to 
identify a variety of lesions and conditions with challenging 
diagnosis such as cutaneous fistula with endodontic 
origin. Treatment of the odontogenic lesion among with 
the extra oral lesion was an ingenious and successful 
technique which was achieved via laser technology and 
winded up to patient’s consent and satisfactory results of 
treatment.
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